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COMPLETE , SPECIFICATION . ~9. MRZ. 

Improvements in the Preservation of Desiccated Biologically Active 
Substances in Evacuated. Containers 

of. a' perforuble stopper under a liigh 
vacuum' in the container in which it was 
prepared. The prior specification also 
envisages tbat in sonio instancetj uir may 
be admitted into tbe container after the 
1 biologically active substance haa been 
desiccated in it. In this case the prior 
specifiration proposes that the container 
is again evacuated, for example, by in- 
serting a hollow needle connected to a 
high vacuum pump through the perfor- 
ate stopper lachuustinjf the container 
:.ad then wit hdrawinif U»* n»-wlU 
perinitting the. stopper to 'hold The 
vucuain in the container. 

Dc-eiccated biologically active sub- 
stances are very porous; it is important 
to seal and distribute them under a 
vacuum, both to prevent deterioration 
which might arise by contact with r»i r or 
moisture, and to facilitate tho dissolving 
of the material in water or other aqueous 
fluul when restoration of. the substance to 
the liquid state, is desired. AVK~i tho 
material is. maintained under a vacuum 
and water is introduced into the con- 
tainer before the vacuum is broken, the 
vacuum tends to pull the water into the 
I>ores and interstices of the material in- 
suring intimale contact of the water with 
the material. On the other hand, if air 
or other gas is introduced into the con- 
tainer before the water, is introduced, the 
material tends to Income air-bound, with 
the resuit that the water (W not readily 
penetrate i.ito it and the. material does 
not dissolve rapidly. 

When it i s desired to restore to a liquid 
slate .desiccated, material preserved under 
vacuum in a glass ampoule having a. 
fused seal it is necessary to break the 
aui|K>ule in order to introduce the solvent 
liquid. By this means, however, tho 
vacuum is destroyed. In consequence 
the material becomes air-bound, it doe* 
not .diasolve readily in. the added liqu^l 
ami -inust be shaken vigorously or 
allowed to remain in contaot with the 
liquid .£«. f considerable period of tin e 
before it dissolves. 

When such a sealed ampoule is us^d 
however, there is absolute assurance that 
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\Ve, SuA7>p & Doiiitk, Iiv coepo hated, 
a Corporation organised and existing 
under Lhe laws of ihe State of Alaryland, 
United Staler of America, of (AO, iYorth 
Broad Street, Philadelphia, Pennsyl- 
vania. United Stxtc* pf America, , do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be |>erformed r lo be particularly described 
and ascertained in and by the following 
*tufement: — . 

The present invention relates to im- 
pruvernents in the pre^ryjuion of 
biologically active substances in evueu- 
15 atcd containers. 

Biologically active substances such a* 
Hem, proum. solutions, bacterial cqlturos 
pharmaceutical Mid glandular sub^ 
f ta " cc T' viruses and other labile bio- 
20 logical substance* arc very sensitive to 
contamination or deterioration by air 
and nioisture. 

AvS now commonly .distributed and 
maxketctl such substances ^re packaged 
25 and sealed in a liquid state.'. SueJi pro* 
ducts are generally sold with a fixed 'ex- 
piration date after which they should, 
not be used as thoy tend to deteriorate 
and to lose their biological properties. 
SO The' marketing- «f the suhstan^ i in this 
form often involves a serious economic/ 
loss owing to the loss ot biological 
activity, or potency between the time of 
manufacture and the time of use and the 
35 large proportion of the products which 
must be discarded at the end of the ex- 
piration dote because of deterioration on 
storage. . 

known ia ^preserve desiccated 
40 biologically active substances in con- 
tainers under a high vacuum by means 
of a fused seal. 

Jt ha$ also been proposal in our prior 
nritish Patent Specification No. 450,147 
45 to iin prove the stability and keeping pro- 
perties of such biologically active. sub- 
stances by freezing such, product* and 
drying, that .is removing/ water, from, the 
frozen products under a high vacuum, 
both in bulk and in final eon taiuers. The 
said prior specification discloses the coal- 
ing of the desiccated product by means 
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the maUrial is maintained uuiler a^igh 
vacuum free from contact withv auyor. 
moisture ox contaminating luatte?^ 
gardless of how long a period of tune it 

bated material i* scaled in a container 
having a perforable clu»ia^. » 
, ubbcr stopper, water or othc* ; liquid 
10 way be introduced into the eonUanery as. 
by means of a hypodermic needle j to 
enable the material to be r^tored^O;* 
liquid "slate without destroying-; the 
vacuum. Under such condition*,, the 
15 material dissolves rapidly and ™*W> 
because of the intimate contact between 
the liquid and the desiccated material. 

The object of the present invention is 
io provide an evacuated container, en cJ os- 
inir a desiccated biologically active sub- 
stance such tliat the advantages of /an 
ampoule or container sealed by fusion 
ami those of on ampoule cloaad by a; per- 
forable stopper are combined. . : i 

The invention accordingly comprises a 
tilled evacuated con tainer enclosing a 
desiccated biologically active substance 
and having a neck in which is disposed a 
perforable stopper, characterised, in that 
a portion of the neck extends beyond the 
stopper ami is staled by fusion there, 
hevond so aa to enclose the stopper .^thin 
it' Preferably, the desiccated biologic- 
ailv active substance within the .con- 
tainer has a porous highly capillary 
structure which is of such shape- as to 
indicate that it was formed withm the 

container. / : 

The portion of the neck between the 
stopper and- the fused seal is preferably 
evacuated, ' . . «, « . 

Such containers render it jK^sible to 
effect the introduction of water thereinto 
without materially disturbing .the 
vucuuia, while during storage and trans- 
port the contents of the container and 
the vacuum arc protected by the: tuseU 
seal. The .pi-.rlorable stopper is also pro- 
tected from deterioration and exposure as 
SO il is sealed wholly within the neck. of the 
container. * '• . 

A further feature of the invention 
resides in the method of sealing a 
desiccated biologically active substance 
55 in an evacuated container having a neck 
after the application of vacuum through 
tlie neck to desiccate the substance, 
which comprise releasing the vacuum 
after desiccation has he*n effected" then 
SO introducing a perforable resilient stopper 
into the neck of the container so far that 
the neck extends beyond the stopper, re- 
evacuating the container through the 
stopper, and thereafter sealing^: off the 
65 neck bv fusion hey and the stopper so as 
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to enclose the stopper within it. : V." 

The. invention also includes a sealed 
evacuated container enclosing' a .. .desic- 
cated biologically active substance when 
produced, in accordance viik the said 

method. " , , 

The invention will now be de^nbea 
.with reference to the accompanying* 
drawings, in which : — 

Figure I is a sectional view of a giasa 
container after the desiccated material 
has been produced therein, 

Figure I is a sectional view of the con- 
tainer of Figure I after a perforable 
rubber stopper has been introduced into 
it* neck, showing the men/is by which a 
vacuum is produced in the container; 

Figure 3 is a view showing the final 
container after scaling; nnd 

Figure 4 is a view showing the con- 
tainer after the. neck containing the per- 
forable stopper in broken off and showing 
the means by which water may be intro- 
duced. ■ 

lu Figure I, 10 represents a substan- 
tially cylindrical vial or container of 
suitable Hixe intended for the marketing 
or distribution of a desiccated fterurn or 
other biologically active substance. 
Within the container is located a desic- 
cated biologically active substance It, 
which b-.w"U'eii produced therein hy 
introducing into ihe container a bio- 
logically active substance iu liquid form 
freezing it rapidly preferably while the i00 
container is in a more-or-le*s horizontal 
position by immersing the container in a 
refrigerant maintained at a very low 
temperature, e.g. -70' C, attaching the 
container to a vacuum manifold ami 
subliming or evaporating the ice there- 
from with the aid of u high vacuum 

The heat absorbed during the sublima- 
tion or vaporization i* sufficient to main- 
tain the material in a frozen state UO 
despite the How of heat into the material 
from the outside. In order to maintain 
the sublimation or vaporization at a 
sufficient rapid rate to prevent the melt- 
inrr of the material, it i? necessary tc pro- 
vide an adequately large passageway lot 
the vapor*, and to avoid the use of vapor 
passages of too small a lumen, or with 
too many constrictions. The distribu- 
tion of the material lengthwise of the 
container assists in securing a maximum 
exposed surface for sublimation. Iho 
desiccated material so produced ia main- 
tained as a formed }>orous mass, having 
the shape and vclu:ne of ; the .i07.cn 
material from which it is produced, 
v/ilhout change in its physical structure 
after desiccation and having no immense 
network of capillaries or pores. The con- 
tainer 10, is provided with a relatively 
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long neck li t of sufficie^* tfiaineti* to 
provide for the free fto^^vaponi from 
ihe interior of tbe contaiixerand the neck 
is- tapered over the portipn^l3 nsor^the 
6 top of the container body^tofit oi rubber 
stopper as described hereinafter, y With: 
remird to the sire of U^bah tamer this 
may bo varied almost at 'Jfttl&t Its capa. 
citv will be dtitertnined byfthe amount of 
10 material which it it intended -to contain 
preferably being such a^fo'fcon turn one 
or more unit jK>rtions otti the" material. 
Thus the capacity o£ th^cpntainer may 
vary from a fraction ofv-a^cubic centv 
Ifi meter to 51? or 100 or tjioto' cubic centi- 
meters. The volume oT the con tainer, 
however, inust bo somewhat' more^ than 
twice as great as, the^Iybluine of-" the 
material intended to bo prbcea&ed there-. - 
30 in, in order to provide adequate surface 
for the sublimation or evaporation of 
writer therefrom; Thusvi'if" unconcen- 
truted material 13 proceaee<i; in the con : 
tainer. the container must have a volume 
25 of al>out twice the vohimopf the final 
restored product, whereas : if concen- 
trated material, such as; material which 
hns been concentrated \tQ.(aboui one-half 
volume in a Miit able^ manner, is pre- 
80 ceased within the container, the con- 
tainer may have aa amount of desiccated 
material within it. whifchv ^ 
to it a normal liquid condition about fill* 
the container* The neck"- of. the .via). 



35 even where tapered, must.be> of sufficient 
sire to permit the trW^;; flow* of:- water* ■ 
vapor during the desiccation process. 

After the desiccated material ban been ■ 
produced within the container 10, \no 
40 container is removed .from the vacuum 
apparatus and a perforuWo. stopper, e.g., 
a ruhbor stopper, such ai:. the stopper 14 
shown in Figure 2 is introduced into the 
neck 12 and forced down in*" engage- 
45 ment wiih tike t a j>e red portion 13 of the 
neck so as to form a tight joint there- 
with. The st«>pi>er li is- ad^ntageously 
provided with a passage. 16 part way 
through it to facilitate the passage of a 
50 needle. After the* stopper is forced into 
position, a hollow neealcvJ^, such a* a 
hypodermic needle, which i> joined by 
connection 17 to a .suitable vacuum 
device passed through the perforable 
55 stopper. The interior of the container 
id thus exhausted, and after a vacuum is 
produced within tho^ container, .the 
needle is withdtawn;. .,; The .stopper 14 
then serves to held .the;: vacuum within 
•50 the container. The l:\a3S Jiieok 12' of " the 
container which extends considerably 
beyond the rubber stopper is then flame- 
sealed, to produce a .container such us 
illustrated in Figure 3... In order to seal 
£6 the neck of the container, it i* advan- 



tageous' to\h eat' a portion of the neck by 
means* of : a/ broad" flame and. draw it to 
capillary- dimensions and then to connect 
the neck again. Jto a vacuum pump or 
manifold and seal it by mean3 of a flame. 70 
Br following this oroceihire, a seal such 
as shown at 18 is obtained, with the por- 
tion 'of the: neck between the stopper 14 
and the seal; 18 evacuated as well as the 
interior of -the- container 10. 75 

With special precautions, or With the 
use of certain- types of glass, such as the 
glass knowxi under tho Registered Trade 
Mark *M J yrer", the neck 12 may be 
sealed while a vacuum is maintained 80 
thereiu, without first drawing a portion 
of it to a fine tube, but it is advantageous 
to draw a portion to a fine tube before 
sealing, as this simplifies the production 
of a proper 6eal, and avoids the difficul- 85 
tie*) encountered in pealing a relatively 
large tube under a high vacuum. 

JbMame-sealing' the neck of the con- 
tainer while the neck is connected to a 
vacuum insures the presence of a vacuum &0 
in the sealed neck between the rubber 
stopper and the glass seal as well as in 
Ihe container proper. This is 3. particu- 
larly advantageous method of sealing the 
containers, and Is the method which wp 95 
prefer to- use. Nevertheless, the inven- 
tion is abt- limited to this procedure 
the glass! seal may ■ bo made without 
evacuating the neck during the sealing- 
operation, T This alternative procedure 100 
may be used particularly with those con- 
tainers in which the volume of the con- 
tainer is livrg-e relatively to the neck, i.e. 
is many times as great as the volume of 
the neck, or that portion t>f the neck 105 
between the rubber stopper and the glass 
seal. Even when the neck is tiame- 
sealed without first producing -a vacuum 
within, the neck the air within is greatly 
attenuated by the heat required to seal HO 
the gloss. The air is also free from auy 
appreciable amount of inoisture so that 
there b but little air present above the 
rubber stopper to penetrate past the 
stopper into the container, and almost no 115 
moisture. Hence, even if some air should 
enter the .container, the amount which 
can enter is small, and the aiimunt of 
moisture which can enter is. almost in- 
finitesimal. It will, therefore, be seen 120 
that the vacuum within ' the container 
: (particularly where the container is rela- 
tively large) cannot He impaired to any 

f" Teat degree, and sufficient air to inter- 
ere wiffi *be proper solution^ of tho 125 
material .V on the introduction of water 
cannot enter the container; 

When it is desired to restore the 
material, H is simply . necessary to break 
of? the upper portion of the neck 12 (this 130 
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portion of the neck being etched or 
serutched a little below the top of tho 
rubber stopper as at 19, Firm* 3, to 
facilitate the breaking eff of the upper 
5 portion of the ueck-producini.' a con- 
tainer having a rubber stopper as shown 
in Figure 4) and to introduce the- needle* 
20 of a hypodermic syringe, or a needle 
xuitnblv connected lo a viol containing 
10 water/ A predetermined amwnt of 
wali-r is then permitted lo flow through 
the needle into the container, without 
'permitting, the entrance of air. The 
desiccated material is thoroughly welted 
15 and j/enetratcd by the water aided by the 
art ion of the vacuum within the con- 
tainer and air is introduced into the con- 
tainer to force the water into intimate 
contact with the inner portions of the 
20 desiccated material. The restored liquid 
material may then be withdrawn by 
means of the syringe. 

It will thus be seen that by means of 
the present invention, desiccated bio-. 
25 logically active sutouuices may. be pre- 
served (n :i final container having an all- 
-glass seal which ensures the maintenance 
of the vacuum under which the dciie-' 
rated material is -maintained and pre- 
30 vents moisture or other contaminating 



substances entering the container, and 
alsn having an interior perforable Seal, 
which permits the introduction of water 
or other liquid by means of a rieodle or 
35 the like without "destroying the vacuum 
within the Container, which is udequate 
to nutintain the vacuum within the con- 
tainer lor such periods of time as may be 
required in the restoration of the 
40. material to a liquid state, or in the pro- 
duction of the glass seal. 

No claim is made herein iu anything 
c laimed in our co-pending Patent Appli- 
cation Xo. J402C/37 (Serial No. ttM>.2o5). 
45 Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what- manner the same is to 
be performed, we declare that what \yc 
claim is : — 
5Q 1. A sealed evacuated container cn- 
( losing a desiccated biologically active 
: iib^ium c and having ;i nwk in which is 
disposed a per for able; stopper,, character- 
ired in that a portion of the neck extends 
55 b#»y«i!»d the stopper and is scaled by 
fn>i<>n t.herebcyond so as to enclose the 
stopper within it.. 

'-\.A .sealed evacuated container en- 



closing- a desiccated biologically active 
substance and having a neck in which is GO* 
disposed a, perforable stopper, character- 
ised in that, the desiccated biologically 
active substance has a porous, highly y 
capillary structure, which is ot such 
shape ni to indicate that it was formetl 6a 
within the container and that a iK>rtion 
of the neck extends beyond the stopper 
and is sealed by fusion thcrebevond so as 
. to enclose the stopper within it. 

#. An evacuated container as claimed 70* 
in claim I or claim 2, wherein the por- 
tion of L \\e neck between the stopper and. 
the fused seal is evacuated.. 

4. An evacuated container as claimed 
iu claim 1 or claim 2 or claim o\ wherein 
tho neck tapers towards the container 
and the stop\>er i» located in tight 
engagement with the tapered portion. 

0. The method of scaling a desiccated 
biologically active substance iu an evacu- 
ated container having a. neck, after the 
application ot vacuum through the neck 
lo desiccate the substance, which com- 
prises releasing the vacuum a fter desic- 
cation has been effected, then introduc- 
ing a perforable resilient stopper into 
the neck of the container so far that the 
neck expends l>eyond' the stopper, r*- 
evacuating the container through the 
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stopper and thereafter sealing off the 90 
neck by fusion beyond the stopj>er so as 
io enclose the stopper within it. 

(\. A method as claimed in claim 5, 
characterised by evacuating, the neck 
portion beyond the stopper and maintain- 
ing the vacuum therein while sealing by 
fusion is being effected. 

7. The method of producing biologic- 
ally active substances sealed under 
vacuum in a desiccated condition sub- 
stantially as described with reference to 
the drawings. 

S. A sealed evacuated container en- 
clotting- a desiccated biologically active 
substance when produced in accordance 
with claim r > or claim G. 

9. A scaled evacuated eentaincr en- 
closing a desiccated biological ly active 
substance substantially os described with 
reference to Figure !j of the accompany- 
ing drawings 

Dated this 1st dav .of .lime. 1!> : *. - 
. SHAltl* & DlMlilK IXCOHl'OUATKl). 
Per: Boult, Wade & Ten-rant. 
Ill /112/n.atton Garden, London. K. CI, 
Chartered Patent Agents. 
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